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(57) Liposomes with an incorporated photosensitising agent or agents and which are such that absorption of light of the 
appropriate wavelength results in destabilisation of the lipid bilayer and fusion between lipxjsomes and/or exchange of 
membrane bound constituents of the liposomes between liposomes and/or ceils or tissues of a' recipient of the liposomes 
and/or fusion of intact liposomes with such cells or tissues. 

The liposomes are particularly useful as vehicles for pharmaceutical or cosmetic compounds. 
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LIPOSOMES 

The present invention relates to liposomes, and 
more particularly although not exclusively to 
pharmaceutical and/or cosmetic compositions 

comprising such liposomes. 

For many drugs significant side effects must be 
tolerated if a clinically effective dose is given. 
Problems of this type are especially marked with many 
agents used in qancer chemotherapy, to the extent 
that treatiT^ent is sometimes discontinued. One of the 
most promi-<=^inn approaches to the minimisation of side 
effects is the localised delivery of a drug, so that 
high drug concentrations are achieved only where 
needed. Drug delivery systems, designed to 'target' 
drugs to specific sites, are under intensive 
investigation and development at the present tiine. 

One 'vehicle' for drug delivery is the 
liposome. Liposomes are formed spontaneously when 
phospholipids are dispersed in aqueous media, and 
comprise an inner aqueous 'space enclosed by a 
: no 1 i p: c r-ilay-r. i -05-0^0 s car. o*- r. : ] ' 1 a r , 

or can be multilamellar with many concentric bilayers 
and aqueous compartments, depending on methods of 
preparation. Water-soluble " drugs can be entrapped 
within the aqueous interior of liposomes, and 
lipid-soluble drugs can be incorporated within the 
bilayer itself. The stability of liposomes in_ vivo 
and the fate of trapped contents depends on liposome 
composition, size and charge, and a very large 
literature e,xists describing the effects of these 
variables. For detailed reviews of all aspects of 
liposomes, including those relevant to drug delivery, 
see Liposome Technology Vol. Ill CRC Press 1984 G. 
Gregoriadis ed. 



Liposomes injected intravenously are taken up by 
macrophages of the reticuloendothelial system (RES), 
and liposomes localise predominantly in liver, spleen 
and bone marrow. m this respect, liposomes are 
•passively- targetted to these organs, and this 
targetting has clinical application. Many -workers 
have tried to achieve 'active' targetting to other 
tissues, but to date these attempts have met with 
little success except for binding of liposomes to 
cells _in vitro . a common strategy is to conjugate 
•recognition' molecules to the liposome, for example 
antibodies directed against tumour cell mejiibranes. 
There are several reasons why efforts in vivo so far 
have proved disappointing. • One problem is rapid 
uptake by the RES, limiting circulatory half lives 
for liposomes,. and minimising the probability of 
liposomes finding target sites. This uptake depends 
on liposome charge, size and composition, and these 
can be tailored to alter patterns of distribution. 
In addition, the ret iculoendot hel ia] system can be 
temporarily 'blockaded' by injection of large 
quantitie." of inert I i r>o 3 o-. t .' b-3fo- ■ -nv--'--- 
of drug-containing liposomes. This aspect therefore 
offers no insurmountable problem in principle. 

A second problem with targetting strategies in 
vivo is the lack of well defined tumour-specific 
antigens, and the ability of many tumours to shed 
antigens into the circulation. This aspect can be 
approached by studying patterns of antigenic 
distribution, and preparing liposomes with several 
antibodies on the surface. 

Another major problem is accessibility of 
liposomes to extravascular target cells. There is 
little evidence that liposomes can cross capillaries, 
except for the discontinuous capillaries of the liver 



3 . 

and other RES sites. This is one of: the primai-y 
reasons for 'passive' targetcing to these sites. 

Drugs may also be applied topically^ and 
liposomes are currently under investigation as 
topical delivery agents for pharmaceuticals and 
cosmetic agents such as ant i-oxidants . 

An alternative approach to targetted drug 
delivery is incubation of liposomes, with a sample of 
cells from a patient which are subsequently returned 
(to the patient) after treatment. For example, 
antibody targetted liposomes can bind to and kill 
tumor cells in a bone marrow or blood sample. 

Even where liposomes can be targetted 
successfully to a given cell type (e.g. by injection 
directly into target sites, topical application or by 
incubation with cells i_n -vitro), liposomes* are not 
always taken up into the cells, and liposori^ai 
contents are not necessarily released. Considerable 
ingenuity has been invested in attempts to 'trigger' 
release from liposomes at target sites. To date, 
this has largely concentrated on release of soluble 
entrapped materials. One approac:'. ha.r usee : : , c;-: :. 
which leak contents' on heating through a critical 
temperature range, in conjunction with r adiof r equency 
heating of target tissues (Design of liposomes for 
enhanced local release of drugs by hyperthermia. 
Yatvin, M.B., Weinstein, J.N., Denniss, W.H, and 
Blumenthal, R, Science 202_ 1290 (1978)). Another 
approach has used liposomes prepared from 
pH-sensitive lipids, which leak contents *in regions 
of low pH, such as are often associated with tumours 
( pH-sensi t ive liposomes. .possible clinical 

implications Yatvin, M.B., Kreutz, W, , Horwitz, B.A. 
and Shinitzky, M. Science 210 1253 (1980 )). Both of 
these .approaches have aroused very considerable 



int-.erest and are widely quoted. it is clear that 
. externally triggered drug delivery to target sites is 
a very desirable objective. 

There are many tissues which can be illuminated 
with high intensity light using lasers and 
fibre-optic technology. Phototherapy of tumours has 
already been successfully achieved using 

photosensi tising drugs related to bile pigments (The 
future of photoradiation therapy in the treatment of 
cancer T. J. Dougherty Laser Focus 55-58 (July 
1983)). Patients are given doses of a mixture of 
haematoporphyr i n derivative?, v/hich appear to be 
effectively taken up by tumours. Illumination causes 
cell damage by a mechanism thought to be primarily 
mediated by toxic . oxygen radicals (Spikes j. d. in 
The Science of Photobiology 87-1 12 Plenum (1977)). 
Patients having taken the drug must stay out of 
sunlight for about one month, but otherwise side 
effects are rare. This appears to be a very, 
promising approach to the treatment of localised 
cancers in areas, where surgery is difficult. The 
porphyrin der i va ^: i v-^^: jse-: arc primarily s^n5itive re 
short ' wavelength light, but have sufficient 
absorbance at longer wavelengths for red light to be 
used for activation. it is generally desirable to 
use long wavelength light where possible, since this 
has a greater depth of penetration into tissues than 
do the short wavelengths. 

Liposomal delivery of porphyrins has been 
investigated for phototherapy mediated by toxic 
oxygen species and other free radicals. 

Additionally light induced permeability changes 
of sensitised liposomal membranes have been reported 
to allow loss of entrapped water soluble species, and 
application to delivery of water soluble drugs 
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to illuminated regions has been suggested (Pidgeon, 
Charles and Hunt, C. Anthony "Light Sensitive 
Liposomes" Photochemistry and Photobiology 37(5) 1983 
491-494) 

According to a first aspect of the present 
invention there is provided liposomes with an 
incorporated photosensitising agent or agents and 
which are such that absorption of light of the 
appropriate wavelength results in destabilisation of 
the lipid bilayer and fusion between liposomes and/or 
exchange of membrane constituents of the liposomes 
between liposomes and/or cells or tissues of a 
recipient of the liposomes and/or fusion of intact 
liposomes with such cells or tissues. 

The invention also provides a method in which 
liposomes as defined in the preceeding paragraph are 
irradiated with light o.f the appropriate, wavelength 
so as to effect said destabilisation of the lipid 
bilayer. 

The liposomes of the invention are particularly 
useful as delivery vehicles for pharmaceuticals or 
cosmetics and accordinoly the iiiventior also prcvi---.? 
a pharmaceutical or cosmetic composition comprising 
liposomes as defined above incorporating a 
pharmaceutical or a cosmetic agent (or a precursor of 
either such agent), preferably within the bi-layer. 

Liposomes which are capable, upon irradiation, 
of fusing together and/or with cells or tissues, 
and/or exchange of membrane bound constituents either 
with other liposomes or with cells or tissues have a 
number of important advantages. These may be 
summarised briefly as follows: 

Liposomes which fuse, together upon irradiation 
have the advantage that liposomal size changes, which 
may alter clearance rates from tissues. 
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Additionally, agents separately bound to sub-sets of 
a mixture of liposomes become mixed on liposome 
fusion. Mixing of precursors might be used, for 
example, to generate active materials from *pro-drug' 
precursors which separately are of lower activity or 
might allow co-storage of materials which are 
incompatible or which. react together to yield 
products of short lifetime or otherwise limited 
s tabi ] i ty , 

Liposomes which fuse to cells or tissues have 
the advantage that agents could be transferred 
directly from liposomes into cells for therapeutic or 
other purposes such as to alter gene expression 
within such cells, for example., materials such as DNA 
or enzymes might be transferred into cells - by this 
means. ' . 

Liposomes which transfer membrane bound 
constituents have the advantage that lipophilic 
aa-ntc .rr.ight be transferred into C'rils bv •::oi:\:ac* 
with such liposomes under controlled conditions, or 
lipophilic drug or cosmetic derivatives might 
exchange through solution into cellular membranes 
when and where such a process is photost imulat ed . 

The destabilisation of the liposomal structure 
may also alter the permeability of the liposomal 
membrane to solutes, allowing release -of entrapped 
materials from the aqueous space or spaces within. 

Various possibilities exist for providing the 
change in bilayer stability, - which is preferably 
effected other than by free-radical or oxidative 
damage thereto. The preferred method is to use a 
bilayer sensitised with a compound having two 
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photoisoriieri sable groups, (the " phctoi so'P.er cinle 
compound") which, prior to irradiation, provide a 
stable bilayer structure but which upon irradiation 
isomerise to a form which destabilises bilayer 
packing. Preferably the photoisomer able compound 
comprises two neighbouring chains each with a 
unsaturated group which, prior to irradiation, is in 
the trans form and -which is converted to the cis form 
upon irradiation so that there is steric hindrance 
between the chains resulting in the destabi i i sa t ion 
of bilayer packing. Preferably the unsaturated 
grcupc arc azc groups each conjugated to Lwc- aroi-iatxc 
nuclei. Most preferably the photoisomer able compound 
is a phospholipid inc'brporating chains with azc 
groups as aforesaid. 

It is preferred that the bilayer is oi a gel 
phase lipid, e.g. a dipalmitoylphosphat idyl-choi ire . 

Liposome . compositions of the invention may be 
used for localised drug delivery by administering the 
composition to a patient and then irradiating the 
liposomes . at , the target site with light of 
a p o r o p r ! a * . w a v e I e n c t v ■■ £- f: 1: e c \ : ; c c : - - ■ i .* 
bilayer stability. As a result of this stability 
change there may result fusion of the liposomal 
membrane with cellular material, or fusion between 
liposomes affecting a change of rate of clearance of 
such fused liposomes from the target site, or 
exchange of lipophilic species between liposomes and 
tissues or cells . 

The liposome may incorporate a drug in the 
bilayer for release at the target site. A further 
proposal, however, is that the liposome may contain 
materials of low toxicity which are converted to more 
toxic materials only on illumination. Such liposomes 
would be tolerated at high doses, and repeated 
administration would be possible. 
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Liposomal fusion, triggered by light absorption 
offers a means of delivery for drugs or agents which 
either act synergist ically , or which undergo chemical 
reaction leading to an agent, of greater activity than 
the sum of that of the components. For example^ 
photosensitive liposomes could be used to deliver 
self-assembling cytotoxins such as those described in 
the literature (Rideout, D. Science 233 (1986) 
561-563). 

Lipid solubility is often conferred on otherwise 
water soluble materials (e.g. drugs) by linkage to 
an aiy.yl chain or similar hydrophobic anclior, such 
that the material can be bound to liposomal carriers 
through interaction . with the liposomal membrane. If 
the hydrophobic anchor of such a bound material is 
made photosensitive so that its affinity for the 
liposomal membrane is reduced on absorption of light 
of appropriate wavelength, then 1 igh c- induced 
detachment of such a material from the liposome 
becomes possible. This would allow the material to 
equilibrate between carrier and surrounding cells or 
tissuert. Sue-: a i^chtrr;- v;oulc allov. drj-; deliv-iry 
for example even in areas where liposomes cannot 
penetrate the walls of blood vessels or directly 
interact with target tissues because of size, change 
or composition. 

The inability of intact liposomes to cross 
capillary boundaries is of little consequence 
providing light induced destabilisat ion allows drug 
exchange to surrounding tissues and sufficiently 
rapid uptake of released drug is achieved. 

Photosensitive liposomes therefore provide a 
useful adjunct to phototherapy, allowing drugs to 
interact with locally illuminated sites. Dne 
interesting possibility is the use of liposomes to 



treat accessible lesions ir. luno disease. Liposomes 
can be ingested as aerosois, and are rapidly absorbed 
into lung tissue, and taken up into macrophages. 
Alternatively, liposomes injected intravenously are 
retained effectively in lung capillaries for hours. 

The composition of the invention may 
alternatively be formulated as a delivery vehicle for 
cosmetic purposes. For cosmetic purposes, the 
liposomes will be applied topically to enhance skin 
penetration of agents contained therein on 
illumination e.g. with near ultra-violet light. Such 
agents may be ant i-oxidant s , hormones, moisturisers 
etc. Similarly topical application of liposomes 
containing lipophilic pharmaceutical agents might be 
employed in treatment of skin diseases such as 
psoriasis or skin cancers. 

There are many methods which might be used to 
phocosensit ise liposomes. These are summarised in 
Table 1. For convenience, these have been split up 
into those which act directly on the liposomal 
membrane, those where the action on the membrane is 
n e i i c '? c by d t e r i a I i r j ^ : a j. 1 y or^:Sient ir. the c-C'^-p.^"'..' ^ 
space, and those which act indirectly via physical 
effects leading to membrane rupture. The diversity 
of possible mechanisms for photo-induced release is 
very important. It allows systems to be designed to 
optimally match available light sources. In 
practical applications, this would be a significant 
factor. 

Direct alteration of membrane permeability has 
been achieved, using liposomes of 

dipalmitoylphosphatidyl-choline sensitised with a 
newly synthesised phospholipid which we have called 
'3is-Azo PC. The structure of Bis-Azo PG and its 
synthesis is .shown in Scheme 1, The azo acid shown 
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TABLE 1 



PHOTOSTIMULATED DRUG DELIVERY 



DIRECT MEDIATED INDIRECT 



Photoisomerisatlon 



Phot odimeri sat Ion 
of membrane lipid 

Photodifisociation 
of head group or 
acyl chalri 

Photore activation 
of riocked lytir 
toxin or detergent 



Photo-induced 
ion release 
(reversible 
chelation of 
Calcium or zinc 
etc.)"^ 

Photo-oxidation 
of nemh'rane 
(dye sensitised; 

Dye-sensitised \ 
DepolyiTH2ii6atlon 
(polymeric 
ml crospheres ) 



Direct cas release 
(Di azc etc.) 

Di'e- sensitised 
reaction leading 
to gas release 

Osmotic Pressure 
Chances 

Photodecompcs i tion 
of cor.plex 
Photoinitiated 
Redox reaction 
Photocatalysis 
in homogeneous* 
phase (enzyme etc.) 
or het eroceneouf: 
phased 



* Homogeneous catalysis might be photoregulated by modulating 
activity of an effector (e.g. photorelease of ATF from so-called 
•caged' ATP), a metal ion (e.g. calciujT: ion via photoreverslble 
chelators) or other acti va tor/inhibi tor . . , a wide scope exists. 

f Photocatalysis on heterogeneous media has been widely studied 
In the context of solar energy conversion. Colloidal catalysts 
have been entrapped within liposomes and have sensitised a 
variety of reactions Includlnc decomposition of 'sacrificial* 
oxidants, and reductants, 
-f . 

Liposomes made from charged lipids can be induced to undergo 
phase transitions leading to fusion and loss of integrity in 
response to multivalent metal ions. Photoreverslble chelators 
have been syntheslsed and can be incorporated into liposomes. 

mer microspheres offer an alternative to liposomes for drug 
delivery. 



12 



is prepared by reaction of n- butyl ni t r osobfnzene 
(from n- butyl aniline by m- chloroperoxybenzoic acid 
oxidation at O^C) with 4- am inopheny Ibu ty r ic acid 
(from 4- nitro-phenylbutyr ic acid by catalytic 
hydrogenat ion ) , 

The Bis-Azo PC has photoisomer isable azobenzene 
groups within the acyl chain region. In the 
all-trans form, the molecule is compatible with close 
packing of host lipid within a bilayer. ,0n 
illumination with long-wavelength UV light ( UVA ) , the 
molecule isomerises to the *bent' cis form which 
destabilises bilayer packing thus producing o change 
of bilayer stability. For this to be effective, we 
believe it is preferable that both acyl chains of the 
lipid must be photosensitive: an analogue of Bis-Azo 
PC having only one photosensitive chain caused no 
gross perturbation of a bilayer membrane (C. G. 
Morgan et al. Biochem. Biophys. Acta 820 107-114 
(1985)). Liposomes containing Bis-Azo are quite 
stable at room temperature, and samples containing 
trapped markers have been stored for weeks in the 
•i-.:r-* wichoij' sign: f i car.t' If-akanty ront^yi\~. On 

illumination with- 366nm UV light, the liposomes 
rapidly fuse together to give larger structures. 

Membrane fusion is a very important process, 
involved in cell-viral interactions and other key 
biological processes. The ability to trigger fusion 
photochemical ly offers a tool to study the time 
course of primary processes in such fusion, in 
addition to its practical utility. 

AS an example of photoinduced liposome fusion, 
liposomes may be prepared containing Bis-Azo PC in a 
host bilayer of saturated phospholipid. Liposomes 
are prepared by co-dissolving a mixture of Bis-Azo PC 
and dipalmi toyl-L-o( -phosphatidylchlor ine ( DPPC ) (in 
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a typical molar ratio of 1:15 Bis-Azo PC : DPPC) in 
chloroform and evaporatinc to give a thin film of 
mixed lipid. Upon addition of aqueous material and 
sonication using an ultrasonic probe, small 
unilamellar liposomes are formed. On illumination 
with UV light around 366nm . from a mercury lamp, the 
liposomes fuse together. The liposome interaction is 
first evident as an increase in solution turbidity, 
followed by eventual precipitation. Electron 
microscopy shows that liposome size has increased 
after such illumination, and multilamellar structures 
are sepn. 

Further evidence of liposomal interaction is 
given by experiments where fluorescent molecules are 
bound to a subset of liposomes., using chlorophyll -a 
as fluorescent probe in a liposome sample it is 
possible to detect fusion of- a subset of labelled 
liposomes with a similar but unlabellec sample oy 
fluorescence changes consequent on photoinduced 
equilibration of chlorophyll between labelled and 
unlabelled samples. 

For example, incZ. ;;ior. of r\c] ^ of 

chlorophyll-a in liposomes prepared as previously 
described (where the chlorophyll is codissolved in 
the lipid mixture before solvent evaporation) results 
in vesicles having low fluorescence in the red, due 
to intermolecular interactions between chlorophyll 
molecules. Mixture of such a sample with a tenfold 
excess . of . similar liposomes prepared without 
chlorophyll causes no change in chlorophyll 
fluorescence, since the molecule cannot equilibrate 
through solution. However subsequent to ultra violet 
illumination, enhancement of chlorophyll fluorescence 
is evident. This is due to dilution of the 
chlorophyll consequent on lipid mixing. 
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Control experiments using chior ophy 1 1-a in 
Jiposomes prepared without Bis-Azo PC show that this 
enhancement is a consequence of Bis-Azo PC enhanced 
lipid mixing, and not due to photodecomposi t ion 
products of chlorophyll or free radical medicated 
damage to lipid bilayer integrity. 

It is possible to include other components 
within the lipid bilayer without preventing light 
induced fusion. Thus,. liposomes contained - 
tocopherol (DPPC: - tocophenol : Bis-Azo PC molar 
ratios 85:10:5) similarly fuse on illumination. 
Cholesterol can also be included at modest 
concentrations (< 10 mole%) - increase of cholesterol 
decreases the rate of liposome fusion. Increasing 
amounts of Bis-A2o PC can be incorporated into 
liposomes, but above about 10 mole % Bis-Azo PC in 
DPPC host; liposomes are not well sealed to small 
solutes, which are readily trapped in liposomes 
containing less sensitiser. On UV irradiation 
liposomes containing high concentrations of Bis-Azo 
PC exchange Bis-Azo PC with other liposomes not 
containing t !"j e" s e n ? i t i e r , This i .? clear see.-. • : r o~ 
concentration dependent changes in the Bis-Azo PC 
absorption spectrum, which shifts to shorter, wave 
lengths when high concentrations ( > 10% .mole) of 
Bis-Azo PC are present within a subset of liposomes. 
UV irradiation of such liposomes alone, followed by 
exposure to blue light establishes a photostat ionary 
state which . has a characteristic absorption 
maxiumum. If the experiment is performed with a 
mixture of such liposomes and unlabelled DPPC 
liposomes, a shift in absorbance can clearly be seen 
indicating dilution of Bis-Azo PC. Control 
experiments show that this process is a transfer of 
Bis-Azo PC rather than . liposome fusion between 



Bis-Azo PC containing liposomes and DPPC lipo:?cme:?. 
The latter process can occur subsequent to UV 
irradiation under conditions where transfer to 
Bis-Azo PC achieves sufficient concentration of the 
latter within the DPPC liposomes to destabilise these. 
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CLAIMS 

1. Liposomes with an incorporated 
photosensit ising agent or agents and which are such 
that absorption of light of the appropriate 
wavelength results in destabilisat ion of the lipid 
bilayer and fusion between liposomes and/or exchange 
of membrane bound constituents of the liposomes 
between liposomes and/or cells or tissues of a 
recipient of the liposomes and/or fusion of in-tact 
liposomes with such cells or tissues. 

2. Liposomes as claimed in claim 1 wherein the 
bilayer is of a gel phase lipid. 

3. Liposomes as claimed, in claim 1 wherein the 

phase lipid comprises 

d i pa Im i t oy 1 ph OS ph at idyl- choline. 

4. Liposomes as claimed in any one of claims 1 
to 3 wherein the bilayer is sensitised with a 
compound which upon irradiation undergoes a change of 
configuration so as to disrupt bilayer stability. 

5. Liposomes as claimed in claim 4 wherein said 
compo-mc 1 ncorpor ^^fv:-- two nv? : -^^r-ou rinc chain: (?ach 
having an unsaturated group which prior to said 
irradiation is in the trans form and which is 
converted to the cis form upon said irradiation. 

6. Liposomes as claimed in claim 5 wherein said 
unsaturated group is an azc group. 

7. Liposomes as claimed in claim 6 wherein the 
compound is a phospholipid. 

8. Liposomes as claimed in claim 7 wherein the 
compound is that referred to hereinbefore as Bis-azo 
PC. ■ 

9. A pharmaceutical composition comprising 
liposomes as claimed in any one of claims 1 to 8 
having incorporated therein a pharmaceutical compound 
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or a precursor thereof together with a 
pharmaceutical ly acceptable excipient. 

10. A pharmaceut ica] composition as claimed in 
claim 9 wherein the . pharmaceutical compound or 
precursor is in the bilayer. 

11. A pharmaceutical composition as claimed in 
claim 10 wherein said compound or precursor is water 
soluble and is associated with a hydrophobic agent so 
as to confer lipid solubility to said compound or 
precursor . 

12. A cosmetic composition comprising liposomes 
as claiir.ed in any one of claims 1 to 8 haviijg 
incorporated therein a cosmetic agent or precursor 
thereof together with a cosmetically acceptable 
excipient. 

13. A cosmetic composition as claimed in claim 
12 wherein the cosmetic agent is an ant i-oxidant , a 
hormone or a moisturiser. 

14. A cosmetic composition as claimed in claim 
12 or 13 wherein the cosmetic agent or precursor 
thereof is in the bilayer. 

15. A cosmetic cor r t ior. ar clc:.::-^: cl:;l:n 
14 wherein the cosmetic agent or precursor thereof is 
water soluble and is associated with a hydrophopic 
agent to confer lipid solubility to said agent or 
precursor. 

16. A method of using liposomes as claimed in 
any one of claims 1 to 8, a pharmaceutical 
composition as claimed in any one of claims 9 to 11 
or a cosmetic composition as claimed in any one of 
claims 12 to 15 comprising irradiating the liposomes 
at said appropriate wavelength. 

17. A method as claimed in claim 16 wherein 
said appropriate wavelength is in the UVA region of 
the spectrum. 
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18. Liposomes as claimed in claim 1 
substantially as hereinbefore described. 

19. A pharmaceutical compositon as claimed in 
claim 9 substantially as hereinbefore described. 

20. A cosmetic composition as claimed in claim 
12 substantially as hereinbefore described. 

21. A method as claimed in claim 16 of using 
liposomes substantially as hereinbefore described. 
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